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(57) ABSTRACT

A method for driving an active matrix organic light emitting,
diode (AMOLED) display panel 1s provided. In the present
method, how to drive a single pixel having a red sub-pixel, a
green sub-pixel, a first blue (light blue) sub-pixel, and a
second blue (dark blue) sub-pixel i1s effectively determined
based on the characteristics of the (1931) CIE color space.
Besides, at the same time point, only one of the two sub-pixels
corresponding to the two blues (1.e. dark blue and light blue)
in the single pixel 1s enabled to be mixed with the red sub-
pixel and the green sub-pixel. Accordingly, the luminous

elficiency of the AMOLED 1s improved and the power con-
sumption of the entire AMOLED display 1s reduced.

7 Claims, 4 Drawing Sheets
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METHOD FOR DRIVING ACTIVE MATRIX
ORGANIC LIGHT EMITTING DIODE
DISPLAY PANEL

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the priority benefit of Taiwan
application serial no. 99136804, filed on Oct. 27, 2010. The
entirety of the above-mentioned patent application 1s hereby
incorporated by reference herein and made a part of this
specification.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention generally relates to a tlat panel display tech-
nique, and more particularly, to a method for driving an active
matrix organic light emitting diode (AMOLED) display
panel.

2. Description of Related Art

The fast advancement of multimedia technologies results
in the remarkable development of semiconductor and display
devices. Among all the displays, active matrix organic light
emitting diode (AMOLED) display 1s one that meets the
many requirements of displays 1n the multimedia era by offer-
ing many such advantages as unlimited viewing angle, low
fabrication cost, high response speed (at least a hundred times
taster than that of liquid crystal display (LCD)), low power
consumption, self-emission, direct current (DC) driving
applicable to portable devices, broad working temperature
range, light weight, and reducible volume. Thus, AMOLED
display 1s a display with great potential and will replace LCD
as the next-generation flat panel display.

However, due to the low luminous efficiency of the blue
material (B2) in existing AMOLED display panels, the driver
thin film transistor (TFT) in the driving circuit/device has to
supply a large driving current in order to allow/make the
AMOLED display panel to present a sullicient light emitting
capability. However, this may result in the lifetime of the blue
material to be shortened and the power consumption of the
entire AMOLED display to be increased. Accordingly, a
problem of efficiency degradation may be produced 1n the
AMOLED display.

SUMMARY OF THE INVENTION

Accordingly, due to the invention of a cyan material (B1)
which offers a luminous efficiency at least four times of that
of a conventional blue maternial (B2), a single pixel composed
of a red sub-pixel, a green sub-pixel, a first blue (light blue)
sub-pixel, and a second blue (dark blue) sub-pixel that are
respectively designed/fabricated by using the red matenal
(R), the green matenial (G), the blue material (B2), and the
cyan material (B1) 1s provided, and a specific method for
driving the red sub-pixel, the green sub-pixel, and the first
blue or the second blue sub-pixel (i.e., only one of the first
blue sub-pixel and the second blue sub-pixel in the single
pixel emits light at the same time point) 1n the single pixel 1s
also provided to resolve alforementioned problem 1n the con-
ventional technique.

The 1nvention provides a method for driving an active
matrix organic light emitting diode (AMOLED) display
panel. The AMOLED display panel has at least one pixel, and
the pixel has a red sub-pixel, a green sub-pixel, a first blue
(light blue) sub-pixel, and a second blue (dark blue) sub-
pixel. The present method includes following steps. Which
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one of the first blue sub-pixel and the second blue sub-pixel 1s
enabled 1s determined according to an inputted 3D color
signal (1.e., R, G, and B2). When the first blue sub-pixel 1s to
be enabled, the color ratio of the 3D color signal 1s converted
(1.e., the 3D color signal corresponding to R, G, and B2 1s
converted 1to a 3D color signal corresponding to R, G, and
B1) to obtain a set of corrected driving signals (containing a
red component, a green component, and a first blue compo-
nent) for driving the red sub-pixel, the green sub-pixel, and
the first blue sub-pixel, and the second blue sub-pixel 1s
disabled.

According to an embodiment of the invention, the method
for driving the AMOLED display panel further includes fol-
lowing steps. When the second blue sub-pixel 1s to be
enabled, the color ratio of the 3D color signal 1s retained/
maintained to obtain a set of original driving signals (contain-
ing a red component, a green component, and a second blue
component) for driving the red sub-pixel, the green sub-pixel,
and the second blue sub-pixel, and the first blue sub-pixel 1s
disabled.

According to an embodiment of the mnvention, the step of
determining which one of the first blue sub-pixel and the
second blue sub-pixel 1s enabled includes following sub
steps. An original green component and an original second
blue component are captured from the 3D color signal. The
original second blue component 1s multiplied by a calculation
value to obtain a comparative green component. The original
green component 1s compared with the comparative green
component to determine which one of the first blue sub-pixel
and the second blue sub-pixel 1s enabled.

According to an embodiment of the invention, the first blue
sub-pixel 1s enabled 11 the original green component 1s greater
than or equal to the comparative green component, and the
second blue sub-pixel 1s enabled 11 the original green compo-
nent 1s smaller than the comparative green component.

According to an embodiment of the invention, the red
sub-pixel, the green sub-pixel, and the second blue sub-pixel
form a first color gamut 1n the CIE color space, and the red
sub-pixel, the green sub-pixel, and the first blue sub-pixel
form a second color gamut in the CIE color space, wherein the
second color gamut 1s different from the first color gamut. A
line segment between a green vertex and a second blue vertex
of the first color gamut and a line segment between a red
vertex and a first blue vertex of the second color gamut have
an intersection point, and the calculation value 1s a ratio of
second blue to green on a line segment from the intersection
point to the red vertex of the first color gamut and the second
color gamut.

According to an embodiment of the mnvention, the step of
converting the color ratio of the 3D color signal includes
following sub steps. A CIE transformation matrix corre-
sponding to the red sub-pixel, the green sub-pixel, and the
first blue sub-pixel and a CIE transformation matrix corre-
sponding to the red sub-pixel, the green sub-pixel, and the
second blue sub-pixel are integrated into a single transforma-
tion matrix based on the fact that the first color gamut and the
second color gamut have the same CIE coordinates. The red
component, the green component, and the second blue com-
ponent 1n the 3D color signal are brought into the single
transformation matrix to convert the color ratio of the 3D
color signal, so as to obtain the set of corrected driving sig-
nals.

As described above, 1n the invention, how to drive a single
pixel having a red sub-pixel, a green sub-pixel, a first blue
(light blue) sub-pixel, and a second blue (dark blue) sub-pixel
1s elfectively determined according to the characteristics of
the (1931) CIE color space. In addition, at the same time




US 8,605,127 B2

3

point, only one of the two sub-pixels corresponding to the two
blues (dark blue and light blue) 1n the single pixel 1s enabled
to be mixed with the red sub-pixel and the green sub-pixel.
Thereby, the luminous efliciency of the AMOLED 1s
improved and the power consumption of the entire AMOLED
display 1s reduced.

It should be understood that foregoing descriptions and
following embodiments are not intended to limit the scope of
the 1nvention.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are included to provide a
turther understanding of the invention, and are incorporated
in and constitute a part of this specification. The drawings
illustrate embodiments of the invention and, together with the
description, serve to explain the principles of the imnvention.

FIG. 1 1s a system block diagram of an active matrix
organic light emitting diode (AMOLED) display according to
an embodiment of the mvention.

FIG. 2A and FIG. 2B are respectively a diagram of each
pixel 1n an organic light emitting diode (OLED) display panel
according to an embodiment of the invention.

FIG. 3 1s a flowchart of a method for driving an AMOLED
display panel according to an embodiment of the invention.

FI1G. 4 15 a flowchart 1llustrating how to determine which
one of a first blue (light blue) sub-pixel and a second blue
(dark blue) sub-pixel 1s enabled according to an embodiment
ol the invention.

FI1G. 5 1s a diagram illustrating color gamuts corresponding,
to an AMOLED display according to an embodiment of the
invention.

FI1G. 6 1s a flowchart illustrating how the color ratio of a 3D
color signal 1s converted according to an embodiment of the
ivention.

DESCRIPTION OF THE EMBODIMENTS

Reference will now be made in detail to the present pre-
terred embodiments of the invention, examples of which are
illustrated 1n the accompanying drawings. Wherever pos-
sible, the same reference numbers are used 1n the drawings
and the description to refer to the same or like parts.

FIG. 1 1s a system block diagram of an active matrix
organic light emitting diode (AMOLED) display 10 accord-
ing to an embodiment of the invention. Referring to FIG. 1,
the AMOLED display 10 includes an AMOLED display
panel 101, a timing controller (T-con) 103, a gate driver 105,
and a source driver 107. The AMOLED display panel 101 has
a plurality of pixels arranged as an array (1*1), and each of the
pixels has a red sub-pixel, a green sub-pixel, a first blue (light
blue) sub-pixel, and a second blue (dark blue) sub-pixel.

In the present embodiment, the OLEDs of the red, green,
first blue (light blue), and second blue (dark blue) sub-pixels
in each pixel of the AMOLED display panel 101 are respec-
tively fabricated by using a red matenal, a green material, a
cyan material, and a blue matenal. Besides, the red, green,
first blue (light blue), and second blue (dark blue) sub-pixels
in each pixel may be arranged as shown in FIG. 2A or FIG.
2B. To be specific, FIG. 2A and FIG. 2B are respectively a
diagram of each pixel in an OLED display panel 101 accord-
ing to an embodiment of the mvention. Referring to both FIG.
2A and FIG. 2B, 1n the present embodiment, the red, green,

first blue (light blue), and second blue (dark blue) sub-pixels
R, G, B1, and B2 1n each pixel of the OLED display panel 101
are arranged 1nto a 2*2 matrix, wherein the first blue (light

blue) sub-pixel B1 and the second blue (dark blue) sub-pixel
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B2 are arranged diagonally, and the red sub-pixel R and the
green sub-pixel G are also arranged diagonally.

The T-con 103 controls the operations of the gate driver
105 and source driver 107 according to an inputted 3D color
signal Img, so that the gate driver 105 and the source driver
107 coordinate with each other to output scan signals and data
signals (1.e., a driving currents) for driving each pixel 1n the
OLED display panel 101 and thus making the OLED display
panel 101 to display images.

Herein because the cyan material offers a luminous eili-
ciency at least four times of that of the conventional blue
material, 1n the present embodiment, a single pixel having a
red sub-pixel, a green sub-pixel, a first blue (light blue) sub-
pixel, and a second blue (dark blue) sub-pixel 1s designed/
tabricated by using the red maternial, the green material, the
cyan material, and the blue material, and a specific method for
driving the red sub-pixel, the green sub-pixel, and the first
blue sub-pixel or the second blue sub-pixel (i.e., at the same
time point, only one of the first blue sub-pixel and the second
blue sub-pixel 1n the single pixel emits light) 1n the single
pixel 1s provided. Accordingly, the luminous efficiency of the

AMOLED 1s improved, and the power consumption of the
entire AMOLED display 1s reduced.

FIG. 3 1s a flowchart of a method for driving an AMOLED
display panel according to an embodiment of the invention.
Referring to FIGS. 1-3, for the convenience of description,
how a single pixel in the OLED display panel 101 1s driven
will be described herein as an example. The driving method
includes following steps. Which one of the first blue (light
blue) sub-pixel B1 and the second blue (dark blue) sub-pixel
B2 1s enabled 1s determined according to an inputted 3D
colour signal Img (step S301). If the first blue (light blue)
sub-pixel B1 1s to be enabled, the color ratio of the 3D color
signal Img 1s converted (1.¢., the 3D color signal correspond-
ing to R, G, and B2 1s converted into a 3D color signal
corresponding to R, G, and B1) to obtain a set of corrected
driving signals (containing a red component, a green compo-
nent, and a first blue component) for driving the red sub-pixel
R, the green sub-pixel G, and the first blue (light blue) sub-
pixel B1, and meanwhile, the second blue (dark blue) sub-
pixel B2 1s disabled. It the second blue (dark blue) sub-pixel
B2 is to be enabled, the color ratio of the 3D color signal Img
1s retained to obtain a set of original driving signals (contain-
ing a red component, a green component, and a second blue
component) for driving the red sub-pixel R, the green sub-
pixel G, and the second blue (dark blue) sub-pixel B2, and
meanwhile, the first blue (light blue) sub-pixel B1 1s disabled.

From the above, 1t can be known that the 3D color signal
Img received by the T-con 103 retlects the components (i.e.,
NTSC gray-level) of the red sub-pixel R, the green sub-pixel
(, and the second blue (dark blue) sub-pixel B2 instead of the
components of the red sub-pixel R, the green sub-pixel G, and
the first blue (light blue) sub-pixel B1. Thus, once it 1s deter-
mined to enable the first blue (light blue) sub-pixel B1, the
color ratio of the 3D color signal Img has to be converted,
otherwise “color shift” will be produced in the images dis-
played by the OLED display 20. On the other hand, once 1t 1s
determined to enable the second blue (dark blue) sub-pixel
B2, the color ratio of the 3D color signal Img needs not to be
converted (1.e., the original color ratio of the 3D color signal
Img 1s retained). Herein the color ratio 1s a ratio between the
components (gray-levels) of the red sub-pixel R, the green
sub-pixel G, and the second blue (dark blue) sub-pixel B2.

In the present embodiment, which one of the second blue
(dark blue) sub-pixel B2 and the first blue (light blue) sub-
pixel B1 1s enabled 1s determined through the step S301
illustrated 1n FIG. 4. Herein an original green component
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(OG) and an onginal second blue component (OB) are cap-
tured from the 3D color signal Img (step S401). The original
second blue component (OB) 1s multiplied by a calculation
value (QQ) to obtain a comparative green component (GQ)
(step S403). Whether the original green component (OG) 1s
greater than or equal to the comparative green component
(GQ) 1s determined (step S403). If the original green compo-
nent (OG) 1s greater than or equal to the comparative green
component (GQ), the first blue (light blue) sub-pixel B1 1s
enabled (step S407). If the original green component (OG) 1s
smaller than the comparative green component (GQ), the
second blue (dark blue) sub-pixel B2 1s enabled (step S409).
It 1s because of the characteristics of the (1931) CIE color
space that whether the first blue (light blue) sub-pixel B1 or
the second blue (dark blue) sub-pixel B2 i1s enabled can be
determined by simply comparing the original green compo-
nent (OG) with the comparative green component (GQ)).
FI1G. 5 1s a diagram illustrating color gamuts corresponding,
to an AMOLED display according to an embodiment of the
invention. Referring to FIGS. 1-5, in the present embodiment,
the red sub-pixel R, the green sub-pixel G, and the second
blue (dark blue) sub-pixel B2 form a first color gamut (1.e., the
triangle with the larger area 1n FIG. 5) in the (1931) CIE color
space, and the red sub-pixel R, the green sub-pixel G, and the
first blue (light blue) sub-pixel B1 form a second color gamut
(1.e., the triangle with the smaller area 1n FIG. 5) inthe (1931)
CIE color space, wherein the second color gamut 1s different
from the first color gamut. As shown 1 FIG. 5, the line
segment (G-B2) between the green (G) vertex and the second
blue (B2) vertex of the first color gamut and the line segment
(R-B1) between the red (R) vertex and the first blue (B1)

vertex of the second color gamut have an intersection point
S

QBesidesj based on the boundary characteristics of the
(1931) CIE color space, the ratio among red (R), green (G),
and second blue (B2) on the line segment (S -R) from the
intersection point S, to the red (R) vertex of the first color
gamut and the second color gamut 1s 0:Q:1. Thus, after
obtaining the CIE-xy coordinates of the intersection point S,
and x=X*1/(X+Y+Z7), the value QQ can be obtained through

tollowing transformation matrix:

X1 [my mp mpz [0 X [OXmpp+mys
Y |=|my mp mu [|[Q|=|Y |=|0Xmp+ms |,
L Ima may ma || 1 L | OXms +ms3

wherein m, -m,, are all coefficients of the CIE transforma-
tion matrix, and the value Q) 1s calculated through following
expression by using the coordinates of the intersection point

SQ:

X(my3 +mo3 +ms33) —my3

0 =

My — X(myp +moy + mM3p)

The value Q obtained herein 1s the calculation value men-
tioned 1n step S403, and the value Q 1s the ratio of second blue
(B2) to green (G) on the line segment (S,-R) from the nter-
section point S, to the red (R) vertex of the first color gamut
and the second color gamut (1.e., G/B2=Q)).

Accordingly, i1 the original green component (OG) 1n the
3D color signal Img 1s greater than or equal to the comparative
green component (GQ=B2*(Q)), the 3D color signal Img falls
within the second color gamut (1.e., the triangle with the
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smaller area m FIG. 5) formed by the red sub-pixel R, the
green sub-pixel G, and the first blue (light blue) sub-pixel B1
in the (1931) CIE color space or on the boundary (B1-R). As
a result, the first blue (light blue) sub-pixel B1 1s enabled and
the second blue (dark blue) sub-pixel B2 1s disabled.

On the other hand, 11 the original green component (OG) of
the 3D color signal Img 1s smaller than the comparative green
component (GQ=B2*Q), the 3D color signal Img falls out-
side the second color gamut (i.e., the triangle with the smaller
area 1 FI1G. 5) formed by the red sub-pixel R, the green
sub-pixel G, and the first blue (light blue) sub-pixel B1 1n the
(1931) CIE color space. As a result, the second blue (dark
blue) sub-pixel B2 1s enabled and the first blue (light blue)
sub-pixel B1 1s disabled.

Obviously, after storing the value Q 1nto the T-con 103, the
T-con 103 can determine whether to enable the second blue
(dark blue) sub-pixel B2 or the first blue (light blue) sub-pixel
B1 by simply comparing the original green component (OG)
in the 3D color signal Img with the comparative green com-
ponent (GQ=B2*Q). Accordingly, the algorithm used by the

T-con 103 for the calculation and comparison 1s very simple
and eflicient.

It should be mentioned herein that based on statistics, about
90% of the inputted 3D color signals Img fall within the
second color gamut (1.¢., the triangle with the smaller area 1n
FIG. 5) formed by the red sub-pixel R, the green sub-pixel G,
and the first blue (light blue) sub-pixel B1 1n the (1931) CIE
color space. Furthermore, the luminous efficiency of the first
blue (light blue) sub-pixel B1 made of the cyan material 1s at
least four times of that of the second blue (dark blue) sub-
pixel B2 made of the blue material. Thus, the OLED display
panel 101 can present a good light emitting capability even
when the driver thin film transistor (TFT) in an OLED driving
circuit/device supplies a relatively small driving current
according to the data signal provided by the source driver 107,
so that the power consumption of the entire AMOLED dis-
play can be greatly reduced.

On the other hand, after determining whether to enable the
second blue (dark blue) sub-pixel B2 or the first blue (light
blue) sub-pixel B1, since the 3D color signal Img received by

the T-con 103 retlects the components (1.e., NTSC gray-level)
of the red sub-pixel R, the green sub-pixel G, and the second
blue (dark blue) sub-pixel B2 instead of the components of
the red sub-pixel R, the green sub-pixel G, and the first blue
(light blue) sub-pixel B1, such that once it 1s determined to
enable the first blue (light blue) sub-pixel B1, the color ratio
of the 3D color signal Img 1s converted through the step S305
in FIG. 6. Namely, a CIE transformation matrix correspond-
ing to the red sub-pixel R, the green sub-pixel G, and the
second blue (dark blue) sub-pixel B2 and a CIE transforma-
tion matrix corresponding to the red sub-pixel R, the green
sub-pixel G, and the first blue (light blue) sub-pixel B1 are
integrated into a single transformation matrix based on the
fact that the first color gamut and the second color gamut have
the same CIE coordinates (step S601). The red (R), green (G),
and second blue (B2) components 1n the 3D color signal Img
are brought into the single transformation matrix to convert
the color ratio of the 3D color signal Img, so as to obtain a set
ol corrected driving signals (1.e., suitable color signals con-
taining a red component, a green component, and a first blue
component) for driving the red sub-pixel R, the green sub-
pixel G, and the first blue (light blue) sub-pixel B1.

To be specific, the CIE transformation matrix correspond-
ing to the second blue (dark blue) sub-pixel B2 1s expressed
as:
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my myp mysz | [ 7 X ]
My Myy M3 gl=1Y
M3 m32 m33 || D2 | Z |5

and the CIE transformation matrix corresponding to the first
blue (light blue) sub-pixel B1 1s expressed as:

iy mypp mpya | [ ] [X
Myl Moy A3 gi|l=1Y
m3 m3y ma3 gl b1 | | Z g

Because the color gamut formed by the red sub-pixel R, the
green sub-pixel G, and the second blue (dark blue) sub-pixel
B2 and the color gamut formed by the red sub-pixel R, the
green sub-pixel G, and the first blue (light blue) sub-pixel B1
are both expressed 1n the (1931) CIE color space, the CIE
transformation matrix corresponding to the red sub-pixel R,
the green sub-pixel G, and the second blue (dark blue) sub-
pixel B2 and the CIE transformation matrix corresponding to
the red sub-pixel R, the green sub-pixel G, and the first blue
(light blue) sub-pixel B1 can be mtegrated into following
single transformation matrix:

| [ mi omp mys || miu omip o mys |

g1 |=| M2 Mpy Mp3 mp Mppy Mpy3

Oy Lmay mzp mg3 g M3 map M3 g,
] ri ROVER VIR Ryl
g2|= | &1 |= |21 Rz H23 g2
Do | D1 | (a1 B3 A3z lpip,| 02

Moreover, since the red (R) vertexes and the green (G)
vertexes of the color gamut formed by the red sub-pixel R, the
green sub-pixel G, and the second blue (dark blue) sub-pixel
B2 and the color gamut formed by the red sub-pixel R, the
green sub-pixel G, and the first blue (light blue) sub-pixel B1
have the same coordinates, the integrated transformation
matrix can be further expressed as:

| [ B2 Rz Ery
g1 |=| 0 nx»p k23 a2
_bl_ i U 0 H33_5152_52_

Accordingly, the T-con 103 can convert the color ratio of
the 3D color signal Img when the first blue sub-pixel B1 1s
determined to be enabled as along as the integrated transtor-
mation matrix 1s built in the T-con 103 in advance, so that
“color shift” i the images displayed by the OLED display 20
can be avoided. On the other hand, 11 the second blue (dark
blue) sub-pixel B2 1s determined to be enabled, the original
color ratio of the 3D color signal Img 1s retained so that a set
of original driving signals 1s obtained for driving the red
sub-pixel R, the green sub-pixel G, and the second blue (dark
blue) sub-pixel B2.

In summary, 1n the invention, how to drive a single pixel
having a red sub-pixel, a green sub-pixel, a first blue (light
blue) sub-pixel, and a second blue (dark blue) sub-pixel 1s
elfectively determined according to the characteristics of the
(1931) CIE color space. In addition, at the same time point,

10

15

20

25

30

35

40

45

50

55

60

65

8

only one of the two sub-pixels corresponding to the two blues
(dark blue and light blue) 1n the single pixel 1s enabled to be
mixed with the red sub-pixel and the green sub-pixel.
Thereby, the luminous elliciency of the AMOLED 1s
improved and the power consumption of the entire AMOLED
display 1s reduced.

It will be apparent to those skilled in the art that various
modifications and variations can be made to the structure of

the imnvention without departing from the scope or spirit of the

invention. In view of the foregoing, 1t 1s mtended that the
invention cover modifications and variations of this invention

provided they fall within the scope of the following claims
and their equivalents.

What 1s claimed 1s:

1. A method for drniving an active matrix organic light
emitting diode (AMOLED) display panel, wherein the
AMOLED display panel has at least one pixel, and the pixel
has a red sub-pixel, a green sub-pixel, a first blue sub-pixel,
and a second blue sub-pixel, the method comprising:

determining which one of the first blue sub-pixel and the

second blue sub-pixel 1s enabled according to an mput-
ted 3-dimensional (3D) color signal; and

when the first blue sub-pixel 1s to be enabled, converting a

color ratio of the 3D color signal to obtain a set of
corrected driving signals for driving the red sub-pixel,
the green sub-pixel and the first blue sub-pixel, and
disabling the second blue sub-pixel,

wherein the step of determining which one of the first blue

sub-pixel and the second blue sub-pixel 1s enabled com-

Prises:

capturing an original green component and an original
second blue component from the 3D color signal;

multiplying the original second blue component by a
calculation value to obtain a comparative green com-
ponent; and

comparing the original green component with the com-
parative green component to determine which one of
the first blue sub-pixel and the second blue sub-pixel
1s enabled.

2. The method according to claim 1 further comprising:

when the second blue sub-pixel 1s to be enabled, retaining

the color ratio of the 3D color signal to obtain a set of
original driving signals for driving the red sub-pixel, the
green sub-pixel and the second blue sub-pixel, and dis-
abling the first blue sub-pixel.

3. The method according to claim 2, wherein

the set of corrected driving signals comprise a red compo-

nent, a green component and a first blue component for
respectively driving the red sub-pixel, the green sub-
pixel, and the first blue sub-pixel; and

the set of original driving signals comprise a red compo-

nent, a green component, and a second blue component
for respectively driving the red sub-pixel, the green sub-
pixel and the second blue sub-pixel.

4. The method according to claim 1, wherein

when the original green component 1s greater than or equal

to the comparative green component, the first blue sub-
pixel 1s enabled; and

when the original green component 1s smaller than the

comparative green component, the second blue sub-
pixel 1s enabled.

5. The method according to claim 1, wherein

the red sub-pixel, the green sub-pixel, and the second blue

sub-pixel form a first color gamut 1n a Commission
Internationale de I’Eclairage (CIE) color space;
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the red sub-pixel, the green sub-pixel, and the first blue
sub-pixel form a second color gamut 1n the CIE color
space, wherein the second color gamut 1s different from
the first color gamut; and
a line segment between a green vertex and a second blue 5
vertex of the first color gamut and a line segment
between a red vertex and a first blue vertex of the second
color gamut have an intersection point, and the calcula-
tion value 1s a ratio of second blue to green on a line
segment from the 1intersection point to the red vertex of 10
the first color gamut and the second color gamut.
6. The method according to claim 5, wherein the step of
converting the color ratio of the 3D color signal comprises:
integrating a CIE transformation matrix corresponding to
the red sub-pixel, the green sub-pixel and the first blue 15
sub-pixel and a CIE transformation matrix correspond-
ing to the red sub-pixel, the green sub-pixel, and the
second blue sub-pixel into a single transformation
matrix based on a fact that the first color gamut and the
second color gamut have same CIE coordinates; and 20
bringing a red component, a green component, and a sec-
ond blue component in the 3D color signal into the single
transformation matrix to convert the color ratio of the 3D
color signal, so as to obtain the set of corrected driving
signals. 25
7. The method according to claim 1, wherein the first blue
sub-pixel 1s a light blue sub-pixel, and the second blue sub-
pixel 1s a dark blue sub-pixel.

¥ H H ¥ ¥
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